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[57] ABSTRACT 

The present invention provides a bi-directional communi- 
cation network which provides real-time computer-aided 
diagnostics, asset history, accounting records, maintenance 
records and energy management. Advantageously, such a 
network integrates the various work aspects of today's food 
service industry to insure the proper work allocation of 
administrative and repair tasks. The system includes a 
control center, a communication link to a point of sale 
system, a plurality of kitchen base stations, and a plurahty of 
kitchen or cooking appliances located within a site or cell. 
Maintenance and repair, once initialized, are monitored 
through the control center having a database with the 
necessary software diagnostics, accounting records, inven- 
tory records, and maintenance records for the particular 
apphance under service so as to integrate the various aspects 
of accounting, billing, repair and energy management. 
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SMART COMMERCIAL KITCHEN or restaurant appliances located within a site or cell(s). 

NETWORK Maintenance and repair, once initialized, are monitored, for 

example, through the control center having a database with 

CROSS-REFERENCE TO RELATED the necessary software diagnostics, accounting records, 

APPLICATION 5 inventory records, and maintenance records for the particu- 

T, . 1- • 1 * J . 1 - J lar appliance under service so as to integrate the various 

The present apphcation is related to commonly assigned 'l^ r lh- • j 

U.S. Pat. No. 4,812,963 entitled "Plural Cooking Cbmputer ^^^"^ °^ accounting, billing, repair and energy manage- 

Communication System," which is incorporated herein by 

reference. ^ preferred embodiment, each cell is allocated at least 

10 one communication channel, preferably wireless, to effect 

TECHNICAL FIELD bidirectional communication with the base stations, which in 

turns are interconnected to the control center over high 

The present invention relates to a communication network speed data links. In particular, the system monitors and 

and, more particularly, to a communication network, such as tracks the maintenance and repair of kitchen appUances by 

a cooking computer commumcation system, for monitoring is means of information transmitted to and received from those 

and controlling the activities of commercial kitchen or appHances over the data network- Such information may 

restaurant appliances, and for providing bi-directional com- delude cooking parameters, bilUng information, appliance 

munication between such appUances and a control center. identification, diagnostic information, and maintenance 

Such kitchen or restaurant appUances, for example, includes instructions, among others. Direct bilUng is faciUtated by 

deep vat fryers and various types of ovens, and cooUng 20 transferring financial information among POS or ATM sys- 

systems, such as refrigerators and HVAC systems, as weU as jems operated by various merchants and clearing house 

other related food processing systems found in today's network centers. 

restaurants and fast food chains. 1- u 1 i. i_ . - . . .1 

Each kitchen base station may interrogate the appUance or 

BACKGROUND OF THE INVENTION appliance may request to U-ansmit diagnostic information 

relating to the operating conditions thereof, which diagnos- 

In recent years, as cooking and restaurant appHances in tic information may be immediately communicated to the 

large hotels or institutional kitchens have become more control center. The control center may take action as 

complex, there has been an increased need for the utiUzation appropriate, including, among others, downloading updated, 

of computers for diagnosing malfunctions. Today, cooking operating and/or diagnostic software to the appUance, dis- 

appliances are maintained and serviced, however, by a food ^° patching a service vehicle, or updating accounting and 

service industry that — ^with exceptions — is too poorly inventory information. Most of the functions are automati- 

equipped and untrained to do so. The domestic food service cally controlled by the control center, but may be also 

industry is composed of some three hundred independent performed manually by a control center operator. 

service agencies, ranging in size from one up to hundreds of Alternatively, some of these functions may be distributed to 

employees. Most, however, consist of just a few employees the base stations, such, as in a distributed architecture 

which are unfortunately burden with the responsibilities of network. 

invoices, repairs, inventories, warranties, credits, returns, Iq the preferred embodiment, on site repair is enhanced 

and the like. For example, these service agencies not only through the use of a portable hand held terminal linked to the 

have to generate invoices, but also have to collect payment, appUance through, for example, a wireless RS-232 interface, 

which for obvious reasons is tune consuming. With such such as by infrared communication. The hand held terminal 

otiier duties, service agencies have the least amount of time interrogates the appUance to diagnose abnormal operating 

to keep up with the technology of today's complex kitchen conditions. Upon effecting repair, the control cemer prefer- 

or cooking appliances. With the existing food service indus- ably prepares and transmits an appropriate invoice and 

try so fragmented and ill-suited to handle the latter admin- effects bUUng through the POS or ATM system. During 

is^auve tasks as weU as the repairs, it is estimated that their ^pairs, should the hand held terminal require updated 

efficiency may be as low as 20%. In other words, although diagnostic software for the particular appliance under 

the food service mdustry has become the focal point of the service, such a request is transmitted to the control cemer. 

work aUocation, the service sector is the least capable The appropriate software is then transmitted to the terminal 

segment of the mdustry to do so. through the communication data network. In this manner, as 

Accordingly, there is a need in the art to provide a new diagnostic tools become available for specific kitchen 

cost-effective system which enhances the work force utiU- or restaurant appUances, they are readily accessible for use 

zation of today's food service industry, allowing the proper by the food service industry. 

work allocation of administrative and repair skiUs among Similarly, the database contains maintenance instructions 

those best suited to perform the tasks. ^ fo^ each type of kitchen or restaurant appliance. If the 

SUMMARY OF THE INVENTION service personnel is unfamiUar with the appUance, a request 

may be initialized for the control center to download the 

The present invention provides a bi-directional commu- necessary repair and maintenance instructions for the appU- 

nication network which provides real-time computer-aided ance under service. 

diagnostics, asset history, accounting records, maintenance go Importantiy, the control center includes a database con- 
records and energy management. Advantageously, such a taining customer information, accounting history, appUance 
network integrates the various work aspects of today's food data, such as previous repairs and faults, updated diagnostic 
service industry to insure the proper work allocation of software and biUing data. Advantageously, this aUows ser- 
administrative and repair tasks. vice personnel as well as control center operators to update 
The system includes a control center linked to a point of 65 credits, warranties, or returns for a particular subscriber in 
sale (POS) or automated teUer machine (ATM) system, a real time. Also, service personnel may request the control 
plurality of kitchen base stations, and a pluraUty of kitchen center to generate and transmit various accounting, bilUng or 
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repair records for a specific subscriber or appliance. Such understood, however, that the network described below is 

capabilities enhance quality control as well as minimize the for the purpose of illustration only and not for the purpose 

amount of work performed by service personnel on admin- of limitation. Other suitable communication, whether optical 

istrative tasks. or wired, may be used with the present invention. 

The control center may, if desired, control in real-time the 5 Also, in the embodiment below, integrated repair and 

normal operation for some or all of the kitchen or restaurant accounting services are provided and coordinated preferably 

appliances. For example, to effect a change in a recipe for a through a centralized control center. It should, however, be 

particular food product, new cooking parameters may be clearly imderstood that some of these services may be 

communicated to the controllers of each desired kitchen or distributed or off loaded to base stations which may be 

restaurant appliance. In this manner, retail food service 10 programmed to effect these latter services. The choice is 

chains may readily update the cooking profiles of their food dependent on whether the network is structured as a highly 

products on a global basis. centralized or distributed architecture. 

In another aspect of the invention, the control center may Referring to FIG. 1, there is shown — in schematic block 

control when the kitchen or restaurant appliances are turned diagram — a communication system 100 in accordance with 

on and off. In this manner, a minimum peak power can be the principles of the invention. In FIG. 1, an arbitrary 

achieved by limiting the number of appliances turned on at geographic area may be divided into a plurality of radio 

any instance in time. Moreover, the appliances can be coverage areas or cells 105 (Cj-Cg). It should be clearly 

prioritized so that desired appliances can be serviced first, understood that these cells may be located within the same 

depending on the type of appliance and its relative impor- or different buildings. While the system in FIG. 1 is shown 

tancc to the location. to include only six (6) cells, it should be clearly understood 

that the number of cells may be much larger. 
Associated with and located within each of cells 105 



BRIEF DESCRIPTION OF THE DRAWINGS 



The features and advantages of the present invention will (Cj-Cg) is one or more kitchen or restaurant appliances 110 

become more readily apparent from the following detailed (Ai-Ajj) under subscription to the services of the system, 

description of the invention in which like elements are Each kitchen appliance 110 (Aj-Ai^) is preferably provided 

labeled similarly and in which: with a RF transmitter 120, RF receiver 130 and micropro- 

FIG. 1 is a pictorial representation of the present smart cesser based controller 140, as illustrated in FIG. 2. 

commercial kitchen network including a control center, a Alternatively, each kitchen appliance may effect communi- 

plurality of kitchen base stations, and a plurality of kitchen 3Q cations through wire data links. Restaurants, bakeries or 

or restaurant appliances; hotels, for example, can have anywhere from one to forty 

HG. 2 is a more detailed block diagram of the appliances W latchen appliances at a single site or cell. Such kitchen 

and the kitchen base stations of FIG. 1; restaurant appliances include, for example, deep fryers, 

FIG. 3 is a more detailed block diagram of the control refractory ovens, baking ovens, coinbination ovens, infrared 

center of FIG. 1- 35 ^^^^ rotissenes, refrigerators, HVAC systems, and the 

' like 

FIG. 4 is an exemplary illustration of a coverage map as , * , , 

it might be displayed to a control center operator; , Microprocessor based controllei^ have been developed, 

- . u 1 1 J- * J * for example, by Food Automation-Service Techniques, Inc. 

110. 5 IS a block diagram of the transmitter and receiver /'cact\«^ r^^ «^4*™.* • ♦ „ ♦ • * • *u 

0 , ,^ . . . 1- J ■ , . . (rASl,)® 01 Connecticut m recent years to assist in the 

01 a kitchen or restaurant appliance used in accordance with „ *• r ^ ij^jt- 

ti. f • 40 preparation of properly cooked foods. These controllers, 

me present mveniion; ^^^^^ ^^^^^ FASTRON®, among other things, 

no. 6 is a flow chart illustrating the operation of the regulate the temperature within the kitchen appliance to 

kitchen base station of FIG, 1; i^g^re that the food is cooked or baked to the proper degree 

FIG. 7 A and HG. 7B is flow charts illustrating the of doneness. More particularly, under program control, the 

operation of the control center of FIG. 1; and controUer regulates the various operations of the kitchen 

FIG. 8 is a pictorial representation of the repair process appliance, such as the cooking time and temperature, for 

used in accordance with the present invention. either a single food product or a plurality of food products. 

That is, the kitchen appliance is programmed to operate with 

DETAILED DESCRIPTION cooking parameters tailored for a specific food product. See, 

The inventive Smart Commercial Kitchen (SCK) network 50 for example, U.S. Pat. No. 4,920,948, which is incorporated 

has the ability, among other things, in real-time to monitor herein by reference. 

and control the maintenance, repair and energy management Moreover, the controller regulates the percentage of time 

of kitchen or restaurant appliances located over a wide power is applied to the heating (or cooling) element in 

geographical area. Maintenance and repair, once initialized, accordance with the cooking parameters selected by the user, 

are monitored through a control center which contains the 55 For example, the heating element or heating elements may 

necessary software diagnostics, accounting records, inven- be pulsed with either a fixed or variable duty cycle 

tory records, and maintenance records for the particular (proportional control heating), may be fuUy turned on, or 

appliance under service. The capability to integrate these operated in an ofi^on manner similar to a thermostat, 

various accounting and repair services affords a highly depending on the heating mode of the kitchen appliance, 

efficient means for providing timely service to system sub- eo Moreover, such controllers may include built-in intelli- 

scribers. The SCK network may be customized to the gent sensing and diagnostic equipment, which coupled 

particular needs of the subscribers, and due to the preferred through an interface board, detect and identify various types 

use of wireless communication, such as cellular radio of failures. Such failures include faulty heaters, sensors, 

communication, may be installed and used virtually any- fans, and the like. See, for example, U.S. Pal. No. 5,043^60 

where in the world. 65 and applicants' copending applications: U.S. Ser. No.' 

It is contemplated that the present SCK network may be 08/501,211 and U.S. application entitled "Diagnostic Sys- 

realized, in part, by wireless communication. It is to be tem For A Cooking Appliance" filed Oct. 26, 1995, Ser. No. 
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08/549,098, which all are commonly assigned and incorpo- 
rated herein by reference. 

With continuing reference to FIG. 1, kitchen base stations 
150 (Bj-Bg) may be found within respective cells 105 
(Cj-Cg). Preferably, each kitchen base station 150 (Bj-Bg) 5 
is capable of communicating through wireless means, such 
as through cellular radio or other wireless means, with 
corresponding kitchen appliances 110 (A^-Aii). If desired, 
manual changes in the menus or the cooking profiles may be 
made through an appropriate terminal 155 attached to the 
base station. As such, each kitchen base station 150 (B^-Bg) 
includes a RF transmitter 160 and RF receiver 165, as 
illustrated in FIG. 2. Wire interconnections are not desirable, 
due primarily to the likelihood of such wires being inad- 
vertently cut by culinary instruments. It should, however, be 
understood that wire interconnections may be used. Of 
course, satellite, microwave or infrared communication may 
also be used in accordance with principles known to those 
skilled in the art. 

Preferably, each of cells 105 (Cj-Cg) is allocated at least ^° 
one cellular radio channel used to effect bidirectional com- 
munication so as to monitor and track the maintenance, 
repair and energy management of kitchen appliances 110 
(Aj-Aii) by means of information transmitted to and 
received from those appliances. Such information may 
include cooking parameters, billing information, appliance 
identification, diagnostic information, and maintenance 
instructions, as discussed herein below. Those skilled in the 
art will readily note that the channels may operate either in 
an analog or a digital mode or a combination thereof. In the 
digital mode, analog signals are converted to digital repre- 
sentations prior to transmission over the RF channel. Purely 
data messages, such as those generated by microprocessor 
based controller 140 may be formatted and transmitted 
directly over a digital channel. 

Communication is provided between kitchen base stations 
150 (Bj-Bg) and a control center 170 through communica- 
tion links 175 of a data network 180. Control center 170 may 
be attended by one or more trained operators through 
terminals 185. Digital links operating at 56 Kb/sec or higher 
may be used as communication links 175. The data network 
180 may be an integrated system digital network (ISDN) 
facility. In this latter instance, the X0.25 protocol, may be 
used for facilitating the sending of message data between 
kitchen base stations 150 (Bi-B6)and control center 170. 
The X0.25 protocol is well known to those of ordinary skill 
in the art and will not be discussed herein for the sake of 
clarity. 

It should be understood that control center 170 includes a 50 
repair and accounting database 190 that permits the 
exchange of information relating to repair, accounting and 
billing. In addition, each kitchen base station 150 may 
contain internally resident databases necessary or useful in 
the customer billing or accounting process. Control center 55 
170 may be, for example, located within the same physical 
location as the cells. For extended coverage around the 
world, however, a plurality of control centers linked to each 
other may be employed. 

Each kitchen base station 150 (B^-Bg) may interrogate a 60 
corresponding controller 140 or controller 140 may request 
to transmit diagnostic information relating to the operating 
conditions of kitchen appliances 110 (Aj-A^i), which diag- 
nostic information may be immediately communicated to 
control center 170. It is contemplated that this diagnostic 65 
information may also be stored in internally resident data- 
bases of the kitchen base stations. Control center 170 may 



6 

take action as appropriate, including, among other things, 
downloading updated diagnostic software to controller 140, 
dispatching a service vehicle 195 through a mobile kitchen 
center 200, or updating accounting and inventory 
information, which is discussed in more detail herein below. 
Most of the functions are automatically controlled by control 
center 170, but may be also performed manually by the 
control center operator. If desired, some of these functions 
may be distributed to the base stations. 

Service vehicle 195 is provided, maintained and operated 
independently by the service agency subscribers to the 
system. Although FIG. 1 only shows one service vehicle, it 
should be clearly understood that in practice a fleet of 
service vehicles would be used. 

Communication network 100 also is preferably linked to 
a generic point of sale (POS) or an automated teller machine 
(ATM) system 205 which is linked to each of kitchen base 
stations 150 through data communication network 180. 
Further ATM/POS system 205 includes a POS/ATM data 
communication network 210. Plurality of independently 
operated ATM/POS systems all intercommunicate simulta- 
neously in order to provide billing service to subscribers of 
the inventive communication network. A clearing house data 
communication network also interconnects the plurality of 
ATM/POS systems to clearing house network centers. By 
transferring information among the different ATM/POS sys- 
tems operated by various merchants, the clearing housing 
data communication network and the clearing house net- 
work centers allow direct inter-instimtion transactions, such 
as between ATM/POS system 205 and the particular ATM/ 
POS system operated by the subscriber's financial instim- 
tion. 

Referring to the illustration of FIG. 3, control center 170 
may include a communication controller 215, and a display 
controller 220, there being a siiitable conventional interface 
225 therebetween. As stated above, control center 170 
includes database 190 containing, for example, the locations 
of the kitchen appliances, diagnostic software, associated 
accounting and billing information, and energy management 
data, as discussed herein below. Interface 225 may be a local 
area network (LAN) interface, having one or more terminals 
185, allowing control center operators to enter information. 
Terminals 185 are understood to include any of a variety of 
input devices such as a keyboard, mouse, trackball, or other 
user interface. 

Communication controller 215, among other things, 
serves as a processor and buffer between kitchen base 
stations 150, and display controller 220 and database 190. 
Data transmitted through communication controller 215 
may be displayed on a communication display 230. Display- 
controller 220 is provided with a map display which displays 
information regarding the kitchen appliances in a graphical 
manner, such as on pre-existing digitized maps of arbitrarily 
large geographical areas, such as a dty or state. Such a 
coverage display is illustrated in FIG. 4. For example, 
appliances may be noted by dots, with those requiring 
service indicated in red. Other suitable legends may be 
displayed, for example, indicating the type of appliance, last 
service day, parts availability, among other things. 

Referring next to FIG. 5, there is shown therein a sim- 
plified schematic block diagram of the equipment for 
kitchen appliances 105 used to transmit and receive data 
from kitchen base stations 150 in accordance with the 
present invention. In particular, the equipment illustrated in 
FIG. 5, may be used for communication to kitchen base 
stations 150 over digital channels. Data destined for trans- 
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mission to the kitchen base station is divided into data On power up at block 600, control passes to block 605 

packets of messages in accordance, for example » with the which determines whether data has been received from the 

time division multiple access (TDMA) technique of digital kitchen appliances. Essentially decision block 605 deter- 

communications. Those skilled in the are will readily note mines whether the kitchen appliance(s) are communicating 

that other techniques may be used, such as CDMA. Data 5 to the control center. If such communication is requested, 

packets along with supervisory messages generated by a control passes to block 610 to effect communication, 

so-called fast associated control channel (FACCH) generator otherwise, block 615 determines whether the control center 

515 are tmie division multiplexed by multiplexer 510. The ^ attempting to communicate with the kitchen appUance(s). 

output of mulUplexer 510 is provided as an mput to a burst ^^^^ g^O the received data is forwarded to he 

mterleaver 520 that divides the data into n consecutive time ^ * 1 * ui i 

slots,eachoccupiedbyabyteconsistingofmbitsofcontrol T* ! k° 

information. This interleaved data forms the input to a burst '^^'''^ determines if an operator has entered any message 

generator 525 that produces "messages burst" of data, each "^f^* ^° apphance or the control center. Any such 

consisting of a time slot identifier, digital verification code, ^^^^ ^ ^^^^ transmitted at block 630. 

control or supervisory information and the data to be trans- In general, an application-oriented protocol is used to 

mitted. 15 coordinate the activities between the appliances and the 

The message burst produced by burst generator 525 is control center to ensure common syntax semantics for the 

provided as an input to a RF modulator 530. RF modulator transmitted application data. For example, the application- 

530 is used for modulating a carrier frequency according to, oriental protocol may specify a particular type of encoding 

for example, the 'Va DQPSK technique that is well known for appliance identification data as well as the origination of 

those in the art of cellular radio communication. The use of 20 such information with a message. The application-oriented 

this technique impUes that the information transmitted by protocol formats the messages and transmits either to the 

each appliance transmitter is differentially encoded, that is kitchen appliance or the control center. Control center 170 

two bit symbols are transmitted as four possible changes in transmit, for example, updated diagnostic software for 

phase: + or -«/4 and + or -V,. The earner frequency for the ^he appUance, updated cooking profiles, and in general, data 

selected transmitted channel is supplied to the RF modulator 25 associated with the operations of the kitchen appliances. On 

^Ul ^eHS ^■Z^'^^Jr^'n^^^^ the other hand, data transmitted from the kitchen appUance 

moQUlatea earner signal output or RF modulator 530 is • 1 j -j ^ c ^ • 

amplified by a power ampHfier 540 and then transmitted to ["^^ identified failures or malftinctions in the cook- 

the base station through an antenna 545. Mor^ation^' including kitchen appliance identification 

Each appliance 110 receives burst modulated signals from 30 

kitchen base stations 150 through an antenna 550 connected Nonnally, momtonng and tracking control passes to the 

to a receiver 555. A receiver can-ier frequency for the control center after a malfiinction or fault has been reported 

selected receiving channel is generated by a receiving fre- microprocessor based controller. However, the con- 

quency synthesizer 560 and supplied to a RF demodulator ^^"^^^ preventive mamtenance even when 

565. RF demodulator 565 is used to demodulate the received 35 ^^^'^ ^ °° malfiinction reported. Scheduled preventive 

carrier signal into an intermediate frequency (IF) signal The mamtenances are stored m database 190. Alternatively, each 

intermediate frequency signal is then demodulated fiirther ^^^^^^ ^^^^^t preventive mamtenance for its 

by an IF demodulator 570 which recovers the original digital associated kitchen appliance(s). At the appropriate time, 

information as it existed prior to ^4 DQPSK modulation. The ^^^^^^ ^'^^ dispatches a service vehicle, 

digital information is then passed to symbol detector 575 43 Referring now to FIGS. 7A-7B, the operation of the 

which converts the two bit symbol format of the digital data control center is illustrated. FIGS. 7A and 7B the manner in 

provided to a single bit data stream. For a more detailed which the control center in the present embodiment tracks 

description on the use of cellular radio commtmication, see, and monitors repair and maintenance. In most instances, it is 

for example. Cellular Radio: Principles and Design^ Ray- understood that the control center initializes service only to 

mond C. V Macario, McGrraw-Hill, Inc. 1993. 45 effect repair or preventive maintenance. Integrated with this 

Those skilled in the art will readily note that much of the functiori is the system's capability to effect billing and 

equipment used by apphances 110 to effect cellular com- accounting. 

munication may also be used by kitchen base stations 150 Normally, message data from the appliances consists of 

and mobile kitchen center 200. Accordingly, for the sake of four different types: repair, billing, diagnostic or reports. At 

simplicity, that equipment will not be discussed herein. 50 decision blocks 705, 710, 715 and 720, control center 170 

There is, however, one important difference. Kitchen base determines which type of message data it is. Block 705 

stations 150, unlike appliances 110, are preferably connected checks for repair message data, if, in decision block 725, a 

to control center 170 through high speed communication repair request has been received from the appliance, control 

links of data network 180. Also, kitchen base stations 150 then passes to block 755 which, once identifying the location 

each includes a microprocessor 167 that controls the activi- 55 of the appliance and the nearest service agency, dispatches 

ties of the base station and communication among the a service vehicle. 

appliances and the kitchen base stations. Decisions are made Those skilled in the art will readily note that the network 

by the microprocessor in accordance with data received system of the present invention allows the control center to 

from control center 170. The microprocessor is also pro- monitor kitchen appliances located over wide geographical 

vided with terminal keyboard and display unit 155 that 60 areas for early warning of failure or degradation in perfor- 

allows a user to exchange information with appliances 110 mance. If the degradation, however, is gross, the control 

as well as with control center 170. center may communicate and display on the console of the 

FIG. 6 is a simplified flow chart illustrating the operation kitchen appliance a message warning that the kitchen appli- 

of the kitchen base station. Briefly, the flow chart includes a ance is unacceptable for cooking purposes. If desired, the 

sequence of generally repetitive instructions arranged in a 65 control center may be programmed in the latter instance to 

loop in which the station poUs or is interrupted by special disable the kitchen appliance to eliminate any possible 

events and branches to an appropriate communication mode, health risks. Alternatively, the cooking parameters of the 
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kitchen appliance may be changed to compensate for the 
malfunctioning appliance until repairs can be effected. 

Once a service vehicle has been dispatched, any graphical 
display of the appliances as well as database 190 is updated 
to indicate the current status of the appliance under service, 
as noted at block 760. 

It is contemplated that the control center responds to 
diagnostics information transmitted periodically by the 
appliance. At block 730, such diagnostic information is 
stored in database 190. This diagnostic information may 
include, but is not limited to the information indicated 
below: 

Appliance Location 

Appliance Type 

Controller Type 

Diagnostic Software Version 

Last Repair Date 

Next Maintenance Date 

Time Stamp 

Date Stamp 

Type of Malfunction 
Heaters 
Fans 

Power supplies 
Sensors 
Electronics 
Software 
Statistical Cooking Data 
Hours of Operation 

Deviations From Operating Temperature 
Deviations From Normal Operating Temperature 
Gradients 
Cooking Profiles 
Time 

Temperature 

Fan setting 

Humidity setting 

Rotation Setting (for rotisserie) 

Belt Speed 

Damper Position 

Microwave Energy Setting 

Refrigeration Time and Temperature 
According to the preferred embodiment, control center 
170 analyzes at block 735 such diagnostic information so as 
to determine whether to disable the appliance at block 740 
or at block 745 to modify the cooking profiles stored in the 
appliance. Such analysis may use the techniques disclosed, 
for example, in U.S. Pat. No, 5,043,860, U.S. Ser. No. 
08/501,211 and U.S. patent application entitled "Diagnostic 
System For A Cooking Appliance," (Ser. No. 08/549,098), 
filed Oct. 26, 1995. The generation of other such diagnostic- 
specific software may be realized by those programmers of 
ordinary skill in the art of cooking. For example, it is 
contemplated that such diagnostic software may use artifi- 
cial intelligence or so-called "fuzzy-logic." 

Such diagnostic information stored in database 190 may 
also be later retrieved and used for quality control to 
determine the frequency and type of failiu'es for specific 
types of kitchen appliances. 

By way of reiteration, based on information transmitted to 
control center 170, a repair person may be dispatched to the 
site of the kitchen appliance requiring service or preventive 
maintenance. This dispatch can be effected through radio 
communication (e.g., mobile kitchen station 200) or through 
the use of an ordinary telephone to the appropriate service 
center nearest to the location of the kitchen appliance. 
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Referring to FIG. 8, on site repair is enhanced through the 
use of a portable hand held terminal 810 having, for 
example, a Palm/Laptop computer linked to microprocessor 
based controller 140 by a suitable interface, such as, for 
example, a wireless RS-232 interface using infrared com- 
munication. Of course, wireline or optical interfaces may 
also be used. Such hand held pocket computers are readily 
available from Texas Instruments, Hewlett Packard and 
Casio, among others. Hand held terminal 810 interrogates 
the controller so as to ascertain the model and model number 
of the appliance under service, and then diagnoses abnormal 
operating conditions. Of course, should infrared communi- 
cation be used, controller 140 is equipped with an infrared 
transmitter/receiver 820. The low-level software is readily 
capable of implementation by those skilled in the art. For 
example, conventional database management software may 
be employed in the hand held terminal along with suitable 
diagnostic software. It is contemplated that such software 
and the like, for example, may be stored in standardized 
memory cards conforming to both the JEIDA and PCMIA 
standards. Both standards are substantially identical for use 
in 68 pin interchangeable memory cards. 

Hand held terminal 810 also has a local RF receiver and 
transceiver provided with an antenna by which it commu- 
nicates to control center 170 via kitchen base station 150. 
Cellular communication to the kitchen base station may be 
effected as discussed above herein. To preserve the data 
contents of the hand held terminal, a memory back-up 
battery is preferable. 

Prior to effecting repairs, terminal 810, however, may 
request from control center 170 the associated accoimting 
and service information associated with the appliance under 
service. This is illustrated in block 710 of the FIG. 7. Such 
accounting and service information includes, but is not 
limited to: 

Customer Name 

Customer Location 

ID 

Service Area 
Account Number 
Bank 

Service Warranties 
Credits 

Upon effecting repair, control center 170 prepares and 
transmits at block 770 an appropriate invoice. The sub- 
scriber or an authorized person thereof then enters a security 
password or code, such as a personal identification number 
(PIN) authorizing funds to be transferred from the subscrib- 
er's institution to the service agency that performed the 
repair or maintenance. Alternatively, an unauthorized sig- 
natiu^e may be digitalized and captured. Upon approval, 
control center 170 at block 775 initiates a transfer of funds 
from the customer's or subscriber's financial institution to 
the account of the service agency. Once completed, the 
invoice is transmitted at block 780 to terminal 810 which 
then prints a hard copy of the invoice. 

Those skilled in the art will readily recognize the advan- 
tages of this integrated billing and accounting services 
inasmuch as this eliminates the need for any accounting 
back at the office of the service agency. 

Alternatively, inasmuch as hand held terminal 810 con- 
tains the billing records for the appliance under service, the 
invoice may be prepared by hand held terminal 810. In this 
latter case, hand held terminal 810 is embedded in memory 
with the standard billing and invoicing format. Once 
prepared, the billing records may be transmitted to control 
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center 170. In this manner, some of the accounting functions 
may be distributed or off loaded to the hand held terminals, 
of course, those skilled in the art will readily realize that 
kitchen base stations 150 may also be programmed to 
prepare the invoice. These latter choices are dependent on 
whether the network is structured as a highly centraUzed or 
distributed architecture. 

Once repairs have been made, control center 170 then 
updates the accoimting, billing and maintenance records 
within the database. Also, control center 170 may update 
inventory, taking into account any parts used in making the 
repairs. In this manner, service personnel may later readily 
ascertain the availability of parts for a particular appliance, 
such as through hand held terminal 810. 

During repairs, should terminal 810 require updated diag- 
nostic software for the particular appliance under service, 
such a request is transmitted to the control center. Such a 
request is responded to at block 715, with the appropriate 
software then transmitted to terminal 810 via the commu- 
nication network, as indicated at block 785. In this manner, 
as new diagnostic tools become available for specific 
kitchen appliances, they are now readily accessible for use 
by the food service industry. 

Similarly, database 190 may contain maintenance instruc- 
tions for each type of kitchen appliance. If the service 
personnel is unfamiliar with the appliance, a request may be 
initialized for control center 170 to download the necessary 
repair and maintenance instructions for the apphance under 
service. 

Importantly, control center 170 includes database 190 
containing customer information, accounting history, appli- 
ance data, such as previous repairs and faults, updated 
diagnostic software and billing data. Advantageously, this 
allows service personnel as well as control center operators 
to update credits, warranties, or returns for a particular 
subscriber in real time. Also, service personnel may request 
at block 720 for center 170 to generate and transmit various 
records for a specific subscriber or appliance as indicated 
below; 

Payment History 
Maintenance History 
Appliance Part Inventory 
Customer Data 

Prior Repairs or Malfunctions 
Warranty Records 

Such capabilities enhance quality control as well as 
minimize the amount of work performed by service person- 
nel on administrative tasks. Database management software 
running under UNIX may be employed in control center 
170, which is readily capable of implementation by those 
skilled in the art. 

Also, it is contemplated that the control center may, if 
desired, control in real-time the normal operation for some 
or all of the kitchen appliances. For example, to effect a 
change in a recipe for a particular food product, new cooking 
parameters may be communicated to the controllers of each 
desired kitchen appliance. In this manner, retail food service 
chains, such as McDonald's® or Burger King®, may readily 
update the cooking profiles of their food products on a global 
basis. 

Those skilled in the art will readily understand that during 
normal operation, the controller of each kitchen appliance 
regulates the percentage of time power is applied to the 
heating means in accordance with the stored cooking pro- 
files of the food products. For example, the heating means 
may be pulsed with either a fixed or variable duty cycle, may 
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be fully turned on, or operated in an on/off manner similar 
to a thermostat. The specific control algorithm is based on 
the particular type of kitchen appliance being controlled, for 
example, firyer, oven, air conditioner or the like. 

5 In accordance with principles of the invention, it is further 
contemplated that the control center may, if desired, alter- 
natively control in real time the peak power demand of the 
kitchen appliances, for example, in accordance with the 
relative priorities thereof. Of course, each base station may 

10 control the peak power demand, if desired. That is, the 
control center controls the amount of power utilized by the 
kitchen appliances within each cell or cells by controlling 
when various heating (or cooling) means of the kitchen 
appliances are turned "on." This is especially important 

15 inasmuch as one of the key parameters in determining 
electrical rates charged by a utility company is determined 
by the peak power load within a specific period of time. 
Normally, the utility company charges a customer a higher 
rate to deliver a higher peak power. 

20 Advantageously, a minimum peak power can be achieved 
by limiting the number of kitchen appliances that are turned 
on at any one time. Moreover, the kitchen appliances can be 
prioritized so that desired appliances can be serviced first 
with respect to energy management, depending on the nature 

25 of the appliance and its relative priority or importance to the 
user. 

Included in the diagnostic information periodically trans- 
mitted to control center 170 may be the actual power 
demand of the kitchen appliances. During normal operation, 

30 control center 170 determines the limit for the maximum 
power demand within each cell or desired number of cells. 
Preferably, the maximiun power demand for each cell is user 
programmable and is stored, for example, in database 190. 
The actual power demand is dependent on the type and 

35 number of the kitchen appliances in each cell or cells. If the 
actual power demand exceeds the maximum power demand 
limit, control center 170 may reduce the duty cycle of at least 
one of the kitchen appliance as discussed in more detail 
herein below. That is, the "OFF' period of the duty cycle of 

40 one or more appliances is lengthen. It should be understood 
that the duty cycle herein refers to the amount of time the 
electrical load, e.g., the heating or cooling element, within 
the kitchen appliance is powered "ON" and "OFF." 
In other words, the system determines whether the maxi- 

45 mum demand will be exceeded by comparing the calculated 
load to the maximum system load value. The maximum 
system load value is user programmable. The calculated load 
is determined by factoring the power requirements of the 
appliances currently operating within the cell or cells. It is 

50 contemplated that the user has the capability to change the 
system configuration, by entering the power requirements of 
each appliance, the priority of the appliance and other 
parameters such as the control algorithm used in regulating 
the temperature. 

55 Preferably, each kitchen appliance is preprogrammed with 
a minimum power On/Off duty cycle to ensure that the 
appliances operate acceptably. For example, during idle, the 
duty cycle may be varied greatly. Also, for those appliances 
having mechanical relays which deteriorate when exercised 

60 fi-equently, it is desirable to limit the frequency that the 
relays are closed or opened. This is achieved by prepro- 
gramming and following minimum On/Off times. For 
example, the minimum "ON" time might be 4 seconds and 
the minimum "OFF* time might be 2 seconds. 

65 When control center 170 determines that the maximum 
demand in a cell or desired number of cells will be exceeded, 
selected kitchen appliances with the lowest priority and 
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powered "on" for the minimum time are placed into a power only have a database of the locations of the appliances, but 

cycle "oflP* state by control center 170. Inasmuch as con- what their statistical failure rates were, which service agency 

troller 140 and thus control center 170 knows whether the had the parts and inventory for a specific appliance, among 

appliance is in an idle or cook mode, the appliance can other things. Compared with the prior art philosophy of 

judiciously be turned off without affecting the operation of 5 reacting to malfunctions, the present system actively moni- 

the appliance. Alternatively, base station 105 may place the ^ors the performance of the appliance, providing not only a 

appropriate kitchen appUance in the power cycle "off" state quality control function, but minimizing in the long, run 

and inform control center 170 of its actions. Additionally, repair cost. ^ „ 

other kitchen appliances, which may not be currently ^^^^^^^ be emphasized that the above described flow 

operating, may have their "off^' time extended by control lO merely examples of the how the system may be 

center 170, which is effected through communication to and Pf^'^^^^ ^° ^^^^ \o f ^.^ tracking and momtonng 

r ^ . 11 1- 01 activities directed to bilhng, repair and maintenance, 

from the correspondmg microprocessor controUer 140. For other application-specific software may readily be realized 

example, when the maximum demand level is exceeded, ^y those skilled in the art and who have been equipped with 

lowest priority appto^ on for the mmimum "ON time j^e understanding of the operation of the present invention 

are turned OFF. Then, low pnority apphances will have 15 as set forth in the above description, 

their "OFF' times lengthen by, for example, one second. Accordingly, it should be understood that the embodiment 

After an evaluation delay time, power demand of appliances herein is merely illustrative of the principles of the inven- 

within the cell or cells are evaluated again and appropriate tion. Various modifications may be made by those skilled in 

action taken, including, if necessary, shortening the "OFF" the art which will embody the principles of the invention and 

times on a priority basis. 20 fall within the spirit and the scope thereof. For example, 

In the above manner, control center 170 preforms a hardwired, fiber, infrared or microwave communication 

so-called "load leveling*' algorithm to bring the power channels may be used to link the kitchen or cooking appli- 

demand level within each cell or cells within a "safety" ances to the control center. Furthermore, the some of the 

band". Such a "loading leveling" algorithm may be required repair and accounting services may be distributed or off 

when additional kitchen appliances within each cell or cells 25 loaded to the base stations, 

wish to go online. ^ claim: 

It should be understood that the above safety band is a communication system for integrating accounting, 

range below the maximum allowed demand which allows ^^^8 ^Pf ' services for restaurant appUances located 

the kitchen appliances to operate in a cycled manner, e.g., ^ geographical area, comprising: 

variable duty cycle or pulsed. When the power demand is 30 ^ plurality of base stations through wireless communica- 

below the safety band there is power capability to handle transmitting and receivmg messages to and from 

more appliances for operation. When the demand is within associated restaurant apphances; and 

the safety band, the appUances within the corresponding cell ^^^l^^^ ^^""^^i ^^.^P^^^l ^^^"S^^ ^f^^ 

are said to operating harmoniously. When the power demand P^^^'^^^^ ^^^^1°"^ preceding in real-time 

is below the safety band the control center adjusts the 35 accounUng, bimng and repairs for said restauran apph- 

11 ui «i^T-n» *• r 1 L 1- it.. ances in response to messages transmitted to and 

allowable OFF tmies of the kitchen apphances by short- ^^^^.^ from said restaurant appUances via said plu- 

enmg the Off" time of pnonUzed apphances. ^aUty of base stations. 

The maxunum safety band is programmable and may, for 2. The communication system of claim 1 wherein said 

example, be set to 5% of the maximum demand. The result data Unks are wireless data Unks. 

is that all appliances under control within a cell will be 40 3. The communication system of claim 1 wherein said 

controUed without interruption up to the maximum demand control center means is located in the same physical location 

level. When the maximum demand level is exceeded, the as one of said plurality of base stations. 

power cycUng of the lowest priority operating kitchen 4. The communication system of claim 1 wherein said 

appliance is modified by reducing the duty cycle. The control center means is located in a different physical 

portion of the maximum ceU load allocated to each appU- 45 location than said plurality of base stations. 

ance is programmed into the control center. Allocation of the 5. The communication system of claim 1 wherein each of 

maximum cell load is performed by determining the total said restaurant appliance has a microprocessor means for 

maximum ceU load requirement and the desired maximum controlUng the operation of the corresponding restaurant 

cell load. Such information may then be used to calculate the appUance in accordance with user selected operating param- 

percentage of load each appUances contributes to the total 50 eters. 

power load. For example, a appliance rated at 2 Kw within 6. The communication system of claim 5 wherein said 

a cell with 40 Kw of appliances contributes to 5% of the microprocessor means for controlUng under program control 

load. With a desired maximum system load of 20 Kw, the detects and identifies malfunctions of an associated restau- 

appliance uses 1 Kw of the maximum load. rant appUance. 

fteferably, the present network accumulates the on/off 55 7. The communication system of claim 5 wherein said 

stateof each kitchen appUance atone second intervals or less microprocessor means reduces the power consumption of 

for a 15 minute time period. This latter data is used to said restaurant appliances so as to not exceed a predeter- 

determine the current peak power demand. Those skilled in mined threshold value. 

the art will readily recognize that the appUance priorities 8. The communicaUon system of claim 7 wherein said 

vary as to the time of day. For example, fryers would have 60 microprocessor means reduces the power consumption by 

a lower priority in the breakfast menu time than a lunchtime shortening the off period of the duty cycle of one or more of 

when they are heavily used. Accordingly, it is contemplated said restaurant appUances. 

that the appUance priority may be user programed to vary 9. Tlie communication system of claim 1 further com- 

with expected demand. prising 

Another uniqueness of the present SCK network is that 65 point of sale means for debiting a user's financial account 

company assets may be readily audited without the need of for expenses associated with repair service of said 

sending auditors into the field. Indeed, the control would not restaurant appliances. 
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10. The communicatioa system of claim 1 further iaclud- 25. The communication system of claim 1 wherein said 
ing a database containing diagnostic software, accounting control center means in response to a user generated request 
records, inventory records, maintenance records and power prepares and transmits a service invoice, 
requirements for said restaurant appliances. 26. The communication system of claim 1 wherein said 

11. The communication system of claim 10 wherein said 5 control center means in response to a user generated request 
database is resident in said control center. prepares and transmits an accounting, billing or repair report 

12. The communication system of claim 1 wherein said * specific restaurant appliance. 

control center means includes ^7. A communication system for monitoring and tracking 

. ^. , . ^ the maintenance and repair of kitchen or cooking appliances, 

a communication controller responsive to messages comprising* 

received from said base stations, and ^0 . i . u ■ j . i_ . • • • j 

oaiu uaov oiaiiv^iia, aiiu ^ coutrol ccuter havmg a database contammg repair and 

a communication display coupled to said communication maintenance data for said kitchen or cooking appli- 

controUer, said display displaying associated repair and ances; 

billing information of said restaurant appliances in a a plurality of kitchen base stations; 

graphical manner. a communication link interconnecting said plurality of 

13. The communication system of claim 1 wherein said kitchen base stations to said control center, each of said 
control center means in response to messages received from plurality of kitchen base stations including means for 
said base stations downloads diagnostic software, dispatches transmitting and receiving repair and maintenance data 
a service vehicle or updates accounting and inventory to and from said control center; and 

records for said restaurant appliances. a communication link interconnecting said kitchen or 

14. The communication system of claim 1 wherein each cooking appliances to said kitchen base stations, said 
of said base stations is associated with a radio coverage area communication links forming a path for said repair and 
or cell, such that restaurant appliances located within the maintenance data to be transmitted to and from said 
same cell communicate with the same base station. kitchen or cooking appliances, said control center 

15. The communication system of claim 1 wherein each monitoring and tracking the maintenance and repair of 
of said restaurant appliances includes a RF transmitter and ^ said kitchen or cooking appliances from the repair and 
RF receiver. maintenance data transmitted over said communication 

16. The communication system of claim 1 wherein each ^t^^' 

of said restaurant appliances transmits periodically diagnos- commumcation system of claim 27 wherein said 

tic information to said control center means via said base communication Imk is a radio communication Unk. 

stations ^ commumcation system of claim 27 wherem said 

n Ti,^ „f i /: a communication link is a cellular radio communication link. 

17. Vxo commumcation system of claim 16 wherem said communication system of claim 27 wherein said 
control center means m response to said diagnostic mfor- database further includes bilUng and accounting records, and 
mation disables a malftinctiomng restaurant apphance. system fiirther comprising point of sale means commu- 

18. Tlie communication system of claim 16 wherem said ni^ating with said control center for debiting a user's finan- 
control center means in response to said diagnostic mfor- cial account for expenses associated with maintenance and 
mation modifies the cooking profile of at a least one food repair of a specific kitchen appliance. 

product for a malfunctioning restaurant appliance. 31. The commumcation system of claim 27 wherein said 

19. The communication system of claim 1 wherein said database further contains diagnostic software, accounting 
control center means in response to a user generated request records, inventory records and maintenance records for said 
transmits updated diagnostic software specific to a type of ^ kitchen appliances. 

restaurant appliance under service. 32. The communication system of claim 27 wherein said 

20. The communication system of claim 1 wherein said control center in response to a user generated request 
control center means includes an integrated system digital prepares and transmits an accounting, billing or repair report 
network (ISDN) interconnecting said plurality of base sta- ^ specific kitchen appliance. 

tions. The communication system of claim 27 wherein said 

21. The communication system of claim 1 wherein said control center in response to data received from said kitchen 
messages include cooking profiles, billing and accounting downloads diagnostic software, dispatches a 
information, appliance identification, diagnostic service vehicle or updates accounting and mventory records 
information, maintenance infonnation or power require- for said kitchen appliances. 

xxiQuis. ^'** communication system of claim 27 wherein each 

22. The communication system of claim 1 wherein each associated with a radio 
of said plurality of base stations includes means for peri- coverage area or cell, such that kitchen appUances located 
odically interrogating said restaurant appliances for deter- "^^^^^ '^^^ communicate with the same kitchen 
mining the operational status of said restaurant appliances. station. 

23. The communication system of claim 1 further com- commumcation system of claim 27 wherein said 
prisijjg control center is located in the same physical location as one 

u A u ^ 1 1 J * * 1 * f - J of said plurality of kitchen base stations, 

a hand held termmal coupled to at least one of said 3^ communication system of claim 27 wherein said 

restaurant appliances through a commun.caUon hnk^ j^^^^^ ^ /^jg^^^^ ^ j^^j ^^^^^ ,^ 
sa.d hand held termmal mterrogating said restaurant ^„ said pluraUty of kitchen base stations 

apphances so as to diagnose abnormal operating con- 37 commumcation system of claim 27 wherein each 

24. ^e"'commuaication system of claim 23 wherein said ° crivtr^"'""" "PP"*"*' " 

hand held terminal includes 10 • . r 1 • ■ • . 

3o. Ine commumcation system of claim 27 wherem each 

a computer, and ^5 g^^j kitchen appliances transmits periodically diagnostic 

means for communicating with said restaurant appliances information to said control center via said kitchen base 

using wireless communication. stations. 
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39. The commuaicatioD system of claim 38 wherein said conditions of said cooking appliances so as to initiate 
control center in response to said diagnostic information repair service upon the occurrence of a predetermined 
disables a malfunctioning kitchen appliance. condition; and 

40. The communication system of claim 38 wherein said a point of sale system interconnected to said control 
control center in response to said diagnostic information 5 center for receiving said accounting and billing data 
modifies the cooking profile of at a least one food product from said control center, said point of sale system 
for a malfunctioning kitchen appliance. directing the transfer of funds, associated with the 

41. The communication system of claim 27 wherein said ^P^i^ service of a specific cooking appliance, from a 
control center in response to a user generated request ^^^'^ financial institution to an agency's financial 
transmits updated diagnostic software specific to a type of lo account performing the repair service. 

kitchen apphance under service. ^2. The commumcation system of claim 51 wherein said 

42. The communication system of claim 27 wherein each ^Tl^ ^ ^^^^'"""^ 
f . , , . 1- u • I- J of said plurality of kitchen base stations. 

ot said kitchen appliances has a microprocessor based ^4, ... . r i • *i i. • -j 

. „ -J * II J . 1 J * 53. The commumcation system of claun 51 wherem said 

controller, said controller under program control detecting v i »«j * u • n *• *u 

,™ . r • ji . 1 f control center IS located m a different physical location than 

and identifymg malfuncUons of an associated kitchen appli- 15 p^^^^jy ^^^^^^ ^^^^-^^^ 

^^^t* Tn- • • £ communication system of claim 51 wherein said 

43. The commumcation system ofclaun 27 wherem each conUol center in response to a user generated request 
of said kitchen appliances has a microprocessor based prepares and transmits an accounting, billing or repair report 
controller, said controller regulating the power usage of the for a specific kitchen appliance. 

corresponding kitchen appliance. 20 55. The communication system of claim 51 wherein said 

44. The communication system of claim 27 wherein said control center in response to data received from said kitchen 
control center includes an integrated system digital network base stations downloads diagnostic software, dispatches a 
(ISDN) interconnecting said plurality of kitchen base sta- service vehicle or updates accounting and inventory records 
tions. for said kitchen appliances. 

45. The communication system of claim 27 wherein said 25 56. The communication system of claim 51 wherein each 
control center includes kitchen base station is associated with a radio coverage area 

a communication controller responsive to data received oi" celU such that kitchen appliances located within the same 

from said kitchen base stations and said kitchen cell communicate with the same base station. 

appUances, and 57. The communication system of claim 51 wherein each 

a communication display coupled lo said communication kitchen appliances includes a RF transmitter and RF 

controller, said communication display displaying said receiver. 

maintenance and repair data in a graphical manner. The communication system of claim 51 wherein each 

46. The communication system of claim 27 wherein said said kitchen appliances transmits periodically diagnostic 
repair and maintenance data includes cooking profiles, bill- information to said control center via said base stations, 
ing and accounting information, appliance identification, 59. The communication system of claim 58 wherein said 
diagnostic information or maintenance information. control center in response to said diagnostic information 

47. The communication system of claim 27 wherein each fr^™ kitchen appliances disables a malfunctioning kitchen 
of said plurality of kitchen base stations includes means for appliance. 

periodically interrogating said kitchen appliances for deter- communication system of claim 58 wherein said 
mining the operational status of said kitchen appliances. ^ control center in response to said diagnostic information 

48. The communication system of claim 27 further com- modifies the cooking profile of at a least one food product 
prising ^or a malfunctioning kitchen appliance. 

a hand held terminal coupled to at least one of said kitchen communication system of claim 51 wherein said 

appUances through a communication Unk, said hand response to a user generated request 

held terminal under program control interrogating a transmits updated diagnostic software specific to a type of 

specific kitchen appliance so as to diagnose abnormal kitchen apphance under service. 

operating conditions commumcation system of claun 51 wherem each 

49. The communication system of claim 48 wherein said ^^'t ^''^^3 appUances has a microprocessor based 
hand held terminal includes controUer mterfaced therewith so as to detect and identify 

a com uter and malfunctions. 

* , , . 63. The communication system of claim 62 wherein said 

means for communicatmg with said kitchen appliances controUer controls the power consumption of the kitchen 

using wireless commumcation ^ . appUance by adjusting the On/Off duty cycle of the kitchen 

50. The communication system of claim 27 wherem said appUance 

control center in response to a user generated request 55 64. The communication system of claim 51 wherein said 

prepares and transmits a service invoice. control center includes an integrated system digital network 

51. A communication system for processing bilUng, (js^n) interconnecting said pluraUty of kitchen base sta- 
accounting and diagnostic information for cooking ^^^^ 

appliances, comprising: 55 The communication system of claim 51 further includ- 

a plurality of base stations, each mcludmg means for i^g means for displaying said data associated with the 

transmitting and receiving data associated with the operating conditions of said cooking appUances in a graphi- 

operating conditions of said cooking appliances; cal manner, 

a control center having a database for storing said bilUng, 66. The communication system of claim 51 wherein said 

accounting and diagnostic information; data associated with the operating conditions of said cooking 
a communication Unk interconnecting said plurality of 65 appUances includes cooking profiles, billing and accounting 

base stations to said control center, said control center information, appUance identification, diagnostic information 

responsive to said data associated with the operating or maintenance information. 
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67. The communication system of claim 51 wherein each patching a service vehicle or updating accounting and inven- 
of said plurality of base stations includes means for peri- tory records for said specific kitchen appliance, 
odically interrogating said kitchen appliances for determin- 75. The method of claim 71 further comprising the step of 
ing the operational status of said kitchen appliances. said specific kitchen appliance transmitting periodically 

68. The communication system of claim 51 further com- 5 diagnostic information to said control center via said kitchen 
prising tt^e stations. 

f .J I u 1- 76. The method of claim 71 further comprising the step of 

means coupled to at least one of said kitchen appliances ^^^^^ ^^^^^ ^ diagnostic informadon 

through a communication link for interrogaimg a spe- ^^^^^^^ ^ ^^^^^^ ^^^^^^ appliance, 

cific kitchen apphance so as to diagnose abnormal 77. The method of claim 71 further comprising the step of 

operating conditions. control center in response to diagnostic information 

69. The communication system of claun 68 wherem said modifying the cooking profile of a specific kitchen appli- 
means for interrogating includes ance. 

a computer, and 78. The method of claim 71 further comprising the step of 

wireless means for communicating with said kitchen said control center transmitting updated diagnostic software 

appliances. to said base stations. 

70. The communication system of claim 51 wherein said 79. The method of claim 71 further comprising displaying 
control center in response to a user generated request data associated with the operating conditions of said kitchen 
prepares and transmits a service invoice, appliances in a graphical manner. 

71. A method of processing billing, accounting and diag- 80. The method of claim 71 wherein said data associated 
nostic information for cooking appliances wherein a plural- yi^h the operating conditions of said kitchen appliance 
ity of kitchen base stations each transmits and receives data includes cooking profiles, billing and accounting 
associated with the operating conditions of said cooking information, appliance identification, diagnostic information 
appliances over cellular data links, wherein said kitchen base or maintenance information. 

stations interconnect to a control center and a point of sale ^l- The method of claim 71 further comprising the step of 

system, comprising the steps of: periodically interrogating said kitchen appliances for deter- 

initiating repair service of a specific cooking appliance operational status of said kitchen appliances, 

upon the occurrence of a predetermined condition; "J^^^^ ^^^^^^ ^"^^l' comprising the step of 

. . ^ . , , . said control center preparmg and transmitting a repair 

retneving from said control center accountmg and billmg ^^^.^ ^ ^^^^-^^ 

information associated with said specific cooking 30 ^3 -j^e method of claim 71 further comprising the steps 

apphance so as to thereby generate a repair invoice; determining whether the actual power demand of the 

reuieving billing information from said control center for kitchen appliances will exceed a predetermined threshold 

said specific cooking appliance; and value, and reducing the power usage of least one of the 

transmitting said billing information to said point of sale kitchen appliance if the actual power demand will exceed a 

of system, said point of sale system electronically predetermined threshold value, 

transferring funds for the repair of said specific cooking 84. The method of claim 71 wherein the step of reducing 

appliance from a user's financial account to an agen- the power usage includes the step of shortening the duty 

cy's financial accoimt performing the repair. cycles of selected cooking appliances, 

72. The method of claim 71 further comprising the step of 85. The method of claim 84 wherein the step of reducing 
said control center preparing and transmitting an accounting, the power usage includes the step of turning off selected 
billing or repair report for said specific cooking appliance, cooking appliances. 

73. The method of claim 71 further comprising the step of 86. The method of claim 71 further comprising the step of 
said base stations preparing an accounting, billing or repair prioritizing the kitchen appliances and shortening the on 
report for an associated cooking appliance. period of one or more lowest prioritized kitchen appliance so 

74. The method of claim 71 further comprising step of as to lower the power usage, 
said control center in response to data received firom said 

kitchen base stations downloading diagnostic software, dis- * * * * ♦ 
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